Intranasal delivery of growth differentiation factor 5 to the central nervous system.
Growth differentiation factor 5 (GDF5), in addition to its role in bone and joint development, protects dopaminergic (DA) neurons from degeneration, and is a potential therapeutic agent for Parkinson's disease. Its large size and insolubility at physiologic pH are obstacles for drug administration to the central nervous system (CNS) in humans. In this study, formulations to deliver GDF5 to the brain using intranasal (IN) administration were developed. IN administration of GDF5 in acidic buffer, 20 mM sodium acetate (NaAc) at pH 4.25, was performed in rats. Also, a lipid microemulsion (LME) comprised of olive oil and phosphatidylserine (PS) was used to formulate GDF5 at neutral pH for IN administration. Tissue concentrations of GDF5 were determined by both gamma counting and enzyme-linked immunosorbent assay (ELISA). IN administration of GDF5 in acidic buffers bypassed the blood-brain barrier (BBB), resulting in delivery to the brain with limited systemic exposure. IN administration of GDF5-LME increased drug targeting to the midbrain eightfold when compared to IN administration of GDF5 in acidic buffer. This study is the first to show that GDF5 can be formulated at neutral pH and can be directly delivered to the CNS via IN administration, with biologically relevant concentrations in the midbrain where it may be used to treat Parkinson's disease.